Abstract. The following paper describes in brief the data set related to our project "Hydrochemical assessment of Semarang Groundwater Quality". All of 58 samples were taken in 1992, 1993, 2003, 2006, and 2007 using well point data from several reports from Ministry of Energy and Mineral Resources and independent consultants. We provided 20 parameters in each samples (sample id, coord X, coord Y, well depth, water level, water elevation, TDS, pH, EC, K, Ca, Na, Mg, Cl, SO4, 5 HCO3, year, ion balance, screen location, and chemical facies). The chemical composition were tested in the Water Quality Laboratory, Universitas Diponegoro using mas spectrofotometer method.
Geographical coverage
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The sampling area is Semarang area, the capital of Mid Java Province, Java, Indonesia. The sampling points were distributed from the southern volcanic highland to the coastal area. The coordinate of the area is (420000, 9240000) and (470000, 9220000). We plotted the data points using UTM-WGS84-48S projection system.
Statistical design
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The hierarchical cluster analysis (HCA) and principal component analysis (PCA) are both widely used in the hydrochemical analysis (Adams et al. (2001) ; King et al. (2014) ; Ayenew et al. (2009) ; Deon et al. (2015) ; Wilkinson (2014) ; Maechler et al. (2016) ). We have applied the two approaches on groundwater in volcanic area on various locations (Irawan et al. (2009) ; Herdianita et al. (2010) ).
The R implementation was based on Coghlan (2009).
Correlation matrix
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Here we used PerformanceAnalytics and ggcorrplot packages to build a correlation matrix. The following is the code.
## u s i n g P e r f o r m a n c e A n a l y t i c s i n s t a l l . p a c k a g e s ( " P e r f o r m a n c e A n a l y t i c s " ) l i b r a r y ( P e r f o r m a n c e A n a l y t i c s ) 
Hierarchical cluster analysis (CA)
We build the CA using k-means and hierarchical clustering by implementing R base function and factoextra package, based on the following code.
i n s t a l l . p a c k a g e s ( " f a c t o e x t r a " ) # i n s t a l l _ g i t h u b ( " k a s s a m b a r a / f a c t o e x t r a " ) 90 i n s t a l l . p a c k a g e s ( " c l u s t e r " ) l i b r a r y ( c l u s t e r ) l i b r a r y ( f a c t o e x t r a ) ### k means method 95 km2 <− kmeans ( df2 , 2 , n s t a r t = 2 5 ) # kmeans w i t h 2 c e n t e r s km3 <− kmeans ( df2 , 3 , n s t a r t = 2 5 ) # kmeans w i t h 3 c e n t e r s k m 2 $ c l u s t e r # e x t r a c t i n g c l u s t e r number k m 2 $ c e n t e r s # e x t r a c t i n g c l u s t e r means ( o r c e n t e r s ) g e o m _ v l i n e ( x i n t e r c e p t = 3 , l i n e t y p e = 2 ) # d e t e r m i n i n g o p t i m a l no c l u s t e r km3 . r e s <− kmeans ( df2 , 3 , n s t a r t = 2 5 ) # r u n n i n g kmeans w i t h 4 c l u s t e r p r i n t ( km3 . r e s ) # p r i n t o u t p u t 
i n d e x # A l l gap s t a t i s t i c v a l u e s r e s d f 2 . n b $ B e s t . nc # B e s t number o f c l u s t e r s r e s d f 2 . n b $ B e s t . p a r t i t i o n # c a l c u l a t e b e s t p a r t i t i o n n b d f 2 <− N b C l u s t ( df2 ,
d i s t a n c e = " e u c l i d e a n " , Paradis, E., Claude, J., and Strimmer, K.: APE: analyses of phylogenetics and evolution in R language, Bioinformatics, 20, 289-290, 2004 .
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